Attention was called recently (1) to the occurrence of hyperproteinemia in patients with lymphogranuloma inguinale. Thirty-five cases have now been examined, in 26 of whom the protein content of the serum exceeded 8.0 per cent (Table   I ). Williams and Gutman (1, 2) pointed out that the hyperglobulinemia observed in lymphogranuloma inguinale would account, in part, for two interesting phenomena associated with the disease: the increased erythrocytic sedimentation rate, often greatly in excess of that consistent with the degree of obviously active infection; and anticomplementary properties of the serum, demonstrable in a significant proportion of these patients.
(Fromn the Department of Medicine, College of Physicians and Surgeons, Columbia University, and the Presbyterian Hospital, New York City) (Received for publication April 10, 1936) Attention was called recently (1) to the occurrence of hyperproteinemia in patients with lymphogranuloma inguinale. Thirty-five cases have now been examined, in 26 of whom the protein content of the serum exceeded 8.0 per cent (Table   I ). Williams and Gutman (1, 2) pointed out that the hyperglobulinemia observed in lymphogranuloma inguinale would account, in part, for two interesting phenomena associated with the disease: the increased erythrocytic sedimentation rate, often greatly in excess of that consistent with the degree of obviously active infection; and anticomplementary properties of the serum, demonstrable in a significant proportion of these patients.
It is desired here to call attention to another peculiarity of the blood in lymphogranuloma inguinale, thought also to be related to hyperglobulinemia. Electrolyte partitions of the blood in this disease (Table II) revealed that in every instance in which the serum protein was 9.0 per cent or over, there was an associated discrepancy in acid-base equivalence: the sum of the determined acid equivalents exceeded the total base, B-A appeared to be negative.' Further investigation showed that a similar discrepancy in acid-base balance of the blood obtained in diseases other than lymphogranuloma inguinale in which there was marked hyperglobulinemia. It would appear from our data that an apparent excess of total determined acid equivalents over total base is, in fact, a peculiarity common to most bloods with definite hyperglobulinemia, irrespective of etiology.
total determined acids (m.eq. per liter). As Total base was estimated by determining sodium, potassium and calcium and adding to the sum of the milliequivalents of these cations 2 milli-equivalents (assumed) for magnesium. Recent modifications in the method for determination of sodium permit of more accurate results by this procedure than by the direct estimation of the total base. Sodium was determined by the modification of Butler and Tuthill (8) of Barber and Kolthoff's method, with certain minor changes in procedure by Baxter, Leland and Kurepkat (9) . Potassium was esti- 
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RESULTS
Hyperproteinemia in lymphogranuloma inguinale
WAhereas the concentration of serum proteins in normal subjects exceeds 7.5 per cent only in occasional instances ((18, 19) ; personal observations), 31 of 35 patients with lymphogranuloma inguinale were found to have serum protein values of 7.6 per cent or more, in 10 instances exceeding 9.0 per cent (Table I ).2 Our data in- 2 The occurrence of hyperproteinemia in lymphogranuloma inguinale appears not to have been recorded in the literature. It is interesting to note, however, that Rowe (20) , in an extensive investigation of serum proteins in disease, obtained his highest value (10.4 per cent, after stasis) in an undiagnosed case of "enlarged inguinal glands." Since inguinal buboes are now known to be a The hyperproteinemia was found to be due to an increase in the euglobulin and pseudoglobulin I fractions. The rise in euglobulin was striking, being 10 times our normal mean value in one instance in which euglobulin constituted more than 50 per cent of the total globulins. The albumin content of the serum was moderately or definitely decreased in several cases. The fibrinogen content of the plasma did not exceed 0.6 per cent in the 6 cases examined.
The hyperproteinemia found in lymphogranuloma inguinale corresponds with that described in kala-azar (23, 24) and leprosy (25, 26) In the cases of multiple myeloma with nitrogen retention in which sulfates were determined, the values obtained for sulfates have been added to the sum of acid-equivalents.
The figure shows a trend in the direction of increasing excess of total determined acids over total base in bloods containing increasing amounts of euglobulin. similar increase in euglobulin may occur in malaria (27) , filariasis (28) , syphilis (29, 30) , tuberculosis (31, 32) , rheumatoid arthritis (33, 34) and other chronic infections; but the incidence of patients presenting hyperproteinemia appears to be considerably lower, and values over 9.0 per cent are exceptional. In multiple myeloma (35) , as is well known, the concentration of proteins in the serum may reach extraordinarily high levels.
It is apparent that the hyperproteinemia occurring in lymphogranuloma inguinale is not the result of a decrease in the volume of circulating fluids since this would not account for the alteration in A: G ratio. Moreover, hematocrit determinations of blood cell volume, carried out in 3 cases, gave normal values. None of the patients in this series presented the clinical picture of dehydration. It is probable that the hyperglobulinemia observed in lymphogranuloma inguinale, like that noted in other. chronic suppurative infections, reflects the response of the organism to certain types of infection.
Hyperproteinemia is neither as constant nor as specific a manifestation of lymphogranuloma inguinale as is the Frei reaction. It is apparent, however, that the possibility of lymphogranuloma inguinale should be considered in cases presenting unexplained hyperproteinemia, particularly in negroes, and that this possibility should be ruled out by means of the Frei test." 8 In a disease as widespread as lymphogranuloma inguinale appears to be in the negro population of the United States (36, 37) , it is of course possible that the association with hyperproteinemia may be wholly coincidental, the exciting cause being in reality some co-existing infection such as syphilis, chancroid or tuberculosis. The Serum electrolyte partitions in lymphogranuloma inguinale Complete serum electrolyte partitions were carried out in 18 cases of lymphogranuloma inguinale (Table II) . In 10 instances the sum of the determined acid equivalents exceeded the total base, i.e. B -A appeared to be negative. Every case of lymphogranuloma inguinale in this series in which the euglobulin fraction was increased to 1.4 per cent or more exhibited this apparent discrepancy in acid-base equivalence.4 There was, in fact, a fairly well defined tendency for the discrepancy in acid-base balance to be more marked as the euglobulin content increased, a relationship approximately linear. This trend is illustrated in a scatter diagram in which the euglobulin content of sera containing normal and increased amounts of euglobulin is plotted against total base minus total determined acids ( Figure 1) .
Consideration of the individual constituents of the acid-base balance in these cases of lymphogranuloma inguinale (Table II) reveals little of significance with the exception of protein where this was elevated. In several instances, the sodium content of the serum fell to 136 m.eq. per liter or below, for reasons wholly obscure. While the fall in sodium may contribute to the apparent excess of total determined acids over total base, in most cases the discrepancy in acid-base equivalence was associated with sodium values within normal limits. In several cases, the serum albumin was definitely decreased (Table I) . For the most part, the decrease was associated with proteinuria (1), notably in Cases E. A. and C. K. In Case C. K., the marked proteinuria was due to glomerulonephritis, was associated with edema and was probably unrelated to the co-existing lymphogranuloma inguinale. The (Table III) . It will be seen that adding the values for sulfate to the sum of total determined 6Reports of studies on acid-base balance on 2 cases of multiple myeloma, neither with hyperproteinemia, were found in the literature (39, 40 acids in these cases still leaves a positive value for B A. In Case P. F., in which B A appeared to be positive although the serum protein was 9.9 per cent, the amount of sulfate in the blood associated with the marked nitrogen retention present was not determined. It is not known whether, in this instance, total determined acids plus sulfates exceeded the total base.
Table IV summarizes our results on 11 cases of hyperglobulinemia of diverse and, in part, unknown etiology. The results are, in general, consistent with those obtained in lymphogranuloma inguinale and multiple myeloma, the sum of total determined acids exceeding the total base. In Case E. P., in which the euglobulin fraction was within normal limits, and on one occasion in Case A. S., B A was positive. In Case J. D., the equivalents of total determined acids equalled approximately the total base.
The diseases represented are so varied as to suggest that the association of marked hyperglobulinemia with a negative B A is a phenomenon of general significance.
DISCUSSION
The consistency of the association of the discrepancy in acid-base equivalence with hyperglobulinemia is noteworthy since it has been the experience of this laboratory, using the analytical methods previously described, that B -A is negative otherwise only occasionally, either in normal subjects or in disease. As to the cause of significantly less base at the pH of the blood than does normal serum globulin. This would lead to erroneously high values for base bound to protein when the factor ordinarily used to calculate base bound to globulin is applied to such sera.
It will be appreciated that the application to sera with definitely increased globulin content of a factor derived fronm titration curves of normal serum globulin (7) involves the assumption that the base binding capacity of the serum globulin in hyperglobulinemia is identical at the pH of the blood with that of normal serum globulin. The validity of this assumption is open to doubt. As is well known, any appreciable increase in the globulin content of the serum involves a qualitative as well as quantitative change in serum globulin, since the euglobulin fraction almost invariably constitutes most or all of the added increment. Thus whereas in normal serum, euglobulin may comprise as little as 15 per cent or less of the globulin fraction, in multiple myeloma and in certain chronic infections 60 per cent or more of the serum globulin may consist of euglobulin. There is, moreover, evidence that in such pathological sera, the euglobulin may differ in properties (and, presumably, in structure) from normal euglobulin.
The authors are of the opinion that the excess of determined acids over total base encountered in sera with definitely increased globulin content is apparent only and is the result of erroneously high values for protein acid-equivalents. The error is introduced by the application to pathological serum globulin (which usually contains a large proportion of abnormal euglobulin), of a factor for calculating base bound to globulin which was derived from normal serum globulin.
The problems arising in connection with the estimation of B protein in hyperproteinemia appear, in fact, to be analogous in some ways to those which came to the fore when acid-base balances were first attempted in blood with decreased protein content. Since the decrease in serum protein affected chiefly or solely the albumin fraction, and since B albumin greatly exceeds B globulin at the pH of the blood, errors were introduced in estimating B protein by the use of a common factor which was derived from sera with normal albumin: globulin ratios. This source of error was eliminated by determining the albumin and globulin fractions and applying to them separate factors for the estimation of B albumin and B globulin (7) .
The data presented in this paper suggest that a further correction of the factor ordinarily used to calculate B globulin is necessary when that factor is applied to sera with markedly increased globulin content; otherwise the values obtained for protein acid-equivalents in such sera are too high and B -A appears to be negative. 2. Electrolyte partitions of the sera of 18 patients with lymphogranuloma inguinale revealed an apparent excess of determined acid equivalents over total base in those cases presenting definite hyperglobulinemia. A similar apparent discrepancy in acid-base equivalence was observed in association with hyperglobulinemia due to multiple myeloma and, occasionally, to other causes.
The apparent discrepancy in acid-base equivalence was not noted in cases of lymphogranuloma inguinale or of multiple myeloma not presenting definite hyperglobulinemia.
3. The discrepancy in acid-base equivalence is probably the result of erroneously high values for protein acid-equivalents; the error being introduced when the factor ordinarily employed to estimate base bound to globulin is applied to sera with markedly increased globulin content. 4 . It is suggested that when the factor now in general use for estimating base bound to globulin is applied to sera with definite hyperglobulinemia, a correction is necessary.
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